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This is a Continuation- in- Part of 09/112,743 filed 07/10/98 

UTILISING EXPOSURE INFORMATION FOR IMAGE PROCESSING IN A 

DIGITAL IMAGE CAMERA. 

Field of the Invention 

The present invention relates to an image processing 
method and apparatus and, in particular, discloses a process 
for Utilising Exposure Information in a Digital Image Camera. 

The present invention further relates to the field of 
digital image processing and in particular, the field of 
processing of images taken via a digital camera. 
Background of the Invention 

Recently, digital cameras * have become increasingly 
popular. These cameras normally operate by means of imaging a 
desired image utilising a charge coupled device (CCD) array and 
storing the imaged scene on an electronic storage medium for 
later down loading onto a computer system for subsequent 
manipulation and printing out. Normally, when utilising a 
computer system to print out an image, sophisticated software 
may available to manipulate the image in accordance with 
requirements . 

Unfortunately such systems require significant post 
processing of a captured image and normally present the image 
in an orientation to which is was taken, relying on the post 
processing process to perform any necessary or required 
modifications of the captured image. Further, much of the 
environmental information available when the picture was taken 
is lost. 

Summary of the Invention 

It is an object of the present invention to provide for 
the utilisation of exposure information in an image specific 
manner. 

In accordance with a first aspect of the invention there 
is provided a method of processing a sensed image taken with a 
digital camera, including an auto exposure setting means, said 
method comprising the step of utilising the auto exposure 
setting from said auto exposure setting means to process said 
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sensed image to add exposure specific graphics to said image. 

The utilising step can comprise utilising the auto 
exposure setting to determine an advantageous re-mapping of 
colours within the image so as to produce an amended image 
having colours within an image transformed to account of the 
auto exposure setting. The processing can comprise re-mapping 
image colours so they appear deeper and richer when the 
exposure setting indicates low light conditions and re-mapping 
image colours to be brighter and more saturated when the auto 
exposure setting indicates bright light conditions. 

Brief Description of Drawings 

Notwithstanding any other forms which may fall within the 
scope of the present invention, preferred forms of the 
invention will now be described, by way of example only, with 
reference to the accompanying drawings which: 

Fig. 1 illustrates the method of operation of the 
preferred embodiment; 

Fig. 2 illustrates a form of print roll ready for purchase by a 
consumer ; 

Fig. 3 illustrates a perspective view, partly in section, of an 
alternative form of a print roll; 

Fig. 4 is a left side exploded perspective view of the print roll of 
Fig. 3; and, 

Fig. 5 is a right side exploded perspective view of a single print 

roll. 

Description of Preferred and Other Embodiments 

The preferred embodiment is preferable implemented 
through suitable programming of a hand held camera device such 
as that described in the concurrently filed application 
entitled W A Digital Image Printing Camera with Image Processing 
Capability" filed concurrently herewith by the present 
applicant the content of which is hereby specifically 
incorporated by cross reference and the details of which, and 
other related applications are set out in the tables below. 

The aforementioned patent specification discloses a camera 
system, hereinafter known as an "Artcam" type camera, wherein 
sensed images can be directly printed out by an Art cam portable 
camera unit. Further, the aforementioned specification 
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disc loses means and methods for performing various 
manipulations on images captured by the camera sensing device 
leading to the production of various effects in any output 
image. The manipulations are disclosed to be highly flexible 
in nature and can be implemented through the insertion into the 
Artcam of cards having encoded thereon various instructions for 
the manipulation of images, the cards hereinafter being known 
as Artcards. The Artcam further has significant onboard 
processing power by an Artcam Central Processor unit (ACP) 
which is interconnected to a memory device for the storage of 
important data and images . 

In the preferred embodiment, the Artcam has an auto 
exposure sensor for determining the light level associated with 
the captured image. This auto exposure sensor is utilised to 
process the image in accordance with the set light value so as 
to enhance portions of the image. 

Preferably, the area image sensor includes a means for 
determining the light conditions when capturing an image. The 
area image sensor adjusts the dynamic range of values captured 
by the CCD in accordance with the detected level sensor. The 
captured image is transferred to the Artcam central processor 
and stored in the memory store. Intensity information, as 
determined by the area image sensor, is also forwarded top the 
ACP. This information is utilised by the . Artcam central 
processor to manipulate the stored image to enhance certain 
effects . 

Turning now to Fig. 1, the auto exposure setting 
information 1 is utilised in conjunction with the stored image 
2 to process the image by utilising the ACP. The processed 
image is returned to the memory store for later printing out 4 
on the output printer. 

A number of processing steps can be undertaken in 
accordance with the determined light conditions. Where the 
auto exposure setting 1 indicates that the image was taken in a 
low light condition, the image pixel colours are selectively 
re -mapped so as to make the image colours stronger, deeper and 
richer . 
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Where the auto exposure information indicates that 
highlight conditions were present when the image was taken, the 
image colours can be processed to make them brighter and more 
saturated. The re -colouring of the image can be undertaken by- 
conversion of the image to a hue- saturation- value (HSV) format 
and an alteration of pixel values in accordance with 
requirements. The pixel values can then be output converted to 
the required output colour format of printing. 

Of course, many different re-colouring techniques may be 
utilised. Preferably, the techniques are clearly illustrated 
on the pre-requisite Artcard inserted into the reader. 
Alternatively, the image processing algorithms can be 
automatically applied and hard- wired into the camera for 
utilization in certain conditions. 

Alternatively, the Artcard inserted could have a number of 
manipulations applied to the image which are specific to the 
auto- exposure setting. For example, clip arts containing 
candles etc could be inserted in a dark image and large suns 
inserted in bright images. 

Referring now to Figures 2 to 5, the Artcam prints the 
images onto media stored in a replaceable print roll 5 . in some 
preferred embodiments, the operation of the camera device is such that when 
a series of images is printed on a first surface of the print roll, the 
corresponding backing surface has a ready made postcard which can be 
immediately dispatched at the nearest post office box within the 
jurisdiction. In this way, personalized postcards can be created. 

It would be evident that when utilising the postcard system as 
illustrated Fig. 2 only predetermined image sizes are possible as the 
synchronization between the backing postcard portion and the front image 
must be maintained. This can be achieved by utilising the memory portions 
of the authentication chip stored within the print roll 5 to store details 
of the length of each postcard backing format sheet . This can be achieved 
by either having each postcard the same size or by storing each size within 
the print rolls on -board print chip memory. 

In an alternative embodiment, there is provided a modified form of 
print roll which can be constructed mostly from injection moulded plastic 
pieces suitably snapped fitted together. The modified form of print roll 
has a high ink storage capacity in addition to a somewhat simplified 
construction. The print media onto which the image is to be printed is 
wrapped around a plastic sleeve former for simplified construction. The ink 
media reservoir has a series of air vents which are constructed so as to 
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minimise the opportunities for the ink flow out of the air vents. Further, 
a rubber seal is provided for the ink outlet holes with the rubber seal 
being pierced on insertion of the print roll into a camera system. Further, 
the print roll includes a print media ejection slot and the ejection slot 
includes a surrounding moulded surface which provides and assists in the 
accurate positioning of the print media ejection slot relative to the 
printhead within the printing or camera system. 

Turning to Fig. 3 there is illustrated a single point roll unit 5 in 
an assembled form with a partial cutaway showing internal portions of the 
print roll. Fig. 4 and Fig. 5 illustrate left and right side exploded 
perspective views respectively. The print roll 5 is constructed around the 
internal core portion 6 which contains an internal ink supply. Outside of 
the core portion 6 is provided a former 7 around which is wrapped a paper or 
film supply 8. Around the paper supply it is constructed two cover pieces 
9, 10 which snap together around the print roll so as to form a covering 
unit as illustrated in Fig. 3. The bottom cover piece 10 includes a slot 11 
through which the output of the print media 12 for interconnection with the 
camera system. 

Two pinch rollers 13, 14 are provided to pinch the paper against a 
drive pinch roller 15 so they together provide for a decurling of the paper 
around the roller 15. The decurling acts to negate the strong curl that may 
be imparted to the paper from being stored in the form of print roll for an 
extended period of time. The rollers 13, 14 are provided to form a snap fit 
with end portions of the cover base portion 10 and the roller 15 which 
includes a cogged end 16 for driving, snap fits into the upper cover piece 9 
so as to pinch the paper 12 firmly between. 

The cover pieces 9, 10 includes an end protuberance or lip 17. The 
end lip 17 is provided for accurately alignment of the exit hole of the 
paper with a corresponding printing heat platen structure within the camera 
system. In this way, accurate alignment or positioning of the exiting paper 
relative to an adjacent printhead is provided . for full guidance of the paper 
to the printhead. 

It would be appreciated by a person skilled in the art 
that numerous variations and/ or modifications' may be made to 
the present invention as shown in the specific embodiment 
without departing from the spirit or scope of the invention as 
broadly described. The present embodiment is, therefore, to be 
considered in all respects to be illustrative and not 
restrictive. 

The present invention is best utilized in the Artcam 
device, the details of which are set out in the following 
paragraphs . 
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Ink Jet Technologies 

The embodiments of the invention use an ink jet printer 
type device. Of course many different devices could be used. 
However presently popular ink jet printing technologies are 
unlikely to be suitable. 

The most significant problem with thermal inkjet is power 
consumption. This is approximately 100 times that required for 
high speed, and stems from the energy- inef f icient means of drop 
ejection. This involves the rapid boiling of water to produce a 
vapor bubble which expels the ink. Water has a very high heat 
capacity, and must be superheated in thermal inkjet 
applications. This leads to an efficiency of around 0.02%, from 
electricity input to drop momentum (and increased surface area) 
out . 

The most significant problem with piezoelectric inkjet is 
size and cost. Piezoelectric crystals have a very small 
deflection at reasonable drive voltages, and therefore require 
a large area for each nozzle. Also, each piezoelectric actuator 
must be connected to its drive circuit on a separate substrate. 
This is not a significant problem at the current limit of 
around 300 nozzles per print head, but is a major impediment to 
the fabrication of pagewide print heads with 19,200 nozzles. 

Ideally, the inkjet technologies used meet the stringent 
requirements of in- camera digital color printing and other high 
quality, high speed, low cost printing applications. To meet 
the requirements of digital photography, new inkjet 
technologies have been created. The target features include: 

low power (less than 10 Watts) 

high resolution capability (1,600 dpi or more) 
photographic quality output 
low manufacturing cost 

small size (pagewidth times minimum cross section) 
high speed (< 2 seconds per page) . 

All of these features can be met or exceeded by the inkjet 
systems described below with differing levels of difficulty. 45 
different inkjet technologies have been developed by the 
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Assignee to give a wide range of choices for high volume 
manufacture. These technologies form part of separate 

applications assigned to the present Assignee as set out in the 
table below. 

The inkjet designs shown here are suitable for a wide 
range of digital printing systems, from battery powered one- 
time use digital cameras, through to desktop and network 
printers, and through to commercial printing systems 

For ease of manufacture using standard process equipment, 
the print head is designed to be a monolithic 0.5 micron CMOS 
chip with MEMS post processing. For color photographic 
applications, the print head is 100 mm long, with a width which 
depends upon the inkjet type. The smallest print head designed 
is IJ38, which is 0.35 mm wide, giving a chip area of 35 square 
mm. The print heads each contain 19,200 nozzles plus data and 
control circuitry. 

Ink is supplied to the back of the print head by injection 
molded plastic ink channels. The molding requires 50 micron 
features, which can be created using a lithographically 
micromachined insert in a standard injection molding tool. Ink 
flows through holes etched through the wafer to the nozzle 
chambers fabricated on the front surface of the wafer. The 
print head is connected to the camera circuitry by tape 
automated bonding. 
Cross -Referenced Applications 

The following table is a guide to cross-referenced patent 
applications filed concurrently herewith and discussed 
hereinafter with the reference being utilized in subsequent 
tables when referring to a particular case: 



Docket 
No. 


Reference 


Title 


U01US 


IJ01 


Radiant Plunger Ink Jet Printer 


U02US 


U02 


Electrostatic Ink Jet Printer 


U03US 


U03 


Planar Thermoelastic Bend Actuator Ink Jet 


U04US 


IJ04 


Stacked Electrostatic Ink Jet Printer 


U05US 


IJ05 


Reverse Spring Lever Ink Jet Printer 


U06US 


IJ06 


Paddle Type Ink Jet Printer 


IJ07US 


IJ07 


Permanent Magnet Electromagnetic Ink Jet Printer 


IJ08US 


U08 


Planar Swing Grill Electromagnetic Ink Jet Printer 
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IJ09US 


IJ09 


Pump Action Refill Ink Jet Printer 


LJ10US 


IJ10 


Pulsed Magnetic Field Ink Jet Printer 


IJ11US 


IJ11 


Two Plate Reverse Firing Electromagnetic Ink Jet Printer 


IJ12US 


IJ12 


Linear Stepper Actuator Ink Jet Printer 


U13US 


IJ13 


Gear Driven Shutter Ink Jet Printer 


IJ14US 


IJ14 


Tapered Magnetic Pole Electromagnetic Ink Jet Printer 


IJ15US 


IJ15 


Linear Spring Electromagnetic Grill Ink Jet Printer 


IJ16US 


IJ16 


Lorenz Diaphragm Electromagnetic Ink Jet Printer 


IJ17US 


IJ17 


PTFE Surface Shooting Shuttered Oscillating Pressure Ink Jet 
Printer 


IJ18US 


IJ18 


Buckle Grip Oscillating Pressure Ink Jet Printer 


IJ19US 


LT19 


Shutter Based Ink Jet Printer 


IJ20US 


IJ20 


Curling Calyx Thermoelastic Ink Jet Printer 


IJ21US 


IJ21 


Thermal Actuated Ink Jet Printer 


IJ22US 


IJ22 


his Motion Ink Jet Printer 


LI23US 


IJ23 


Direct Firing Thermal Bend Actuator Ink Jet Printer 


IJ24US 


IJ24 


Conductive PTFE Ben Activator Vented Ink Jet Printer 


IJ25US 


IJ25 


Magnetostrictive Ink Jet Printer 


IJ26US 


IJ26 


Shape Memory Alloy Ink Jet Printer j 


IJ27US 


IJ27 


Buckle Plate Ink Jet Printer 


IJ28US 


IJ28 


Thermal Elastic Rotary Impeller Ink Jet Printer 


IJ29US 


IJ29 


Thermoelastic Bend Actuator Ink Jet Printer 


IJ30US 


IJ30 


Thermoelastic Bend Actuator Using PTFE and Corrugated Copper 
Ink Jet Printer 


IJ31US 


U31 


Bend Actuator Direct Ink Supply Ink Jet Printer 


IJ32US 


IJ32 


A High Young's Modulus Thermoelastic Ink Jet Printer 


IJ33US 


U33 


Thermally actuated slotted chamber wall ink jet printer 


IJ34US 


IJ34 


Ink Jet Printer having a thermal actuator comprising an external 
coiled spring 


LJ35US 


IJ35 


Trough Container Ink Jet Printer 


U36US 


U36 


Dual Chamber Single Vertical Actuator Ink Jet 


IJ37US 


IJ37 


Dual Nozzle Single Horizontal Fulcrum Actuator Ink Jet 


IJ38US 


IJ38 


Dual Nozzle Single Horizontal Actuator Ink Jet 


IJ39US 


IJ39 


A single bend actuator cupped paddle ink jet printing device 


U40US 


U40 


A thermally actuated ink jet printer having a series of thermal 
actuator units 


IJ41US 


IJ41 


A thermally actuated ink jet printer including a tapered heater 
element 


IJ42US 


IJ42 


Radial Back-Curling Thermoelastic Ink Jet 


IJ43US 


IJ43 


Inverted Radial Back-Curling Thermoelastic Ink Jet 


IJ44US 


IJ44 


Surface bend actuator vented ink supply ink jetprinter 


U45US 


U45 


Coil Acutuated Magnetic Plate Ink Jet Printer 



Tables of Drop -on -Demand Inkjets 

Eleven important characteristics of the fundamental 
operation of individual inkjet nozzles have been identified. 
These characteristics are largely orthogonal, and so can be 
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elucidateci as an eleven dimensional matrix. Most of the eleven 
axes of this matrix include entries developed by the present 
assignee . 

The following tables form the axes of an eleven 
dimensional table of inkjet types. 
Actuator mechanism (18 types) 
Basic operation mode (7 types) 
Auxiliary mechanism (8 types) 

Actuator amplification or modification method (17 types) 
Actuator motion (19 types) 
Nozzle refill method (4 types) 

Method of restricting back- flow through inlet (10 types) 
Nozzle clearing method (9 types) 
Nozzle plate construction (9 types) 
Drop ejection direction (5 types) 
Ink type (7 types) 

The complete eleven dimensional table represented by these 
axes contains 36.9 billion possible configurations of inkjet 
nozzle. While not all of the possible combinations result in a 
viable inkjet technology, many million configurations are 
viable. It is clearly impractical to elucidate all of the 
possible configurations. Instead, certain inkjet types have 
been investigated in detail. These are designated IJ01 to IJ45 
above . 

Other inkjet configurations can readily be derived from 
these 45 examples by substituting alternative configurations 
along one or more of the 11 axes. Most of the IJ01 to IJ45 
examples can be made into inkjet print heads with 
characteristics superior to any currently available inkjet 
technology. 

Where there are prior art examples known to the inventor, 
one or more of these examples are listed in the examples column 
of the tables below. The IJ01 to IJ4 5 series are also listed in 
the examples column. In some cases, a printer may be listed 
more than once in a table, where it shares characteristics with 
more than one entry. 
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Suitable applications include: Home printers, Office 
network printers, Short run digital printers, Commercial print 
systems, Fabric printers, Pocket printers, Internet WWW 
printers, Video printers, Medical imaging, Wide format 
printers, Notebook PC printers, Fax machines, Industrial 
printing systems, Photocopiers, Photographic minilabs etc. 

The information associated with the aforementioned 11 
dimensional matrix are set out in the following tables. 
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Ink Jet Printing 

A large number of new forms of ink jet printers have been 
developed to facilitate alternative ink jet technologies for the 
image processing and data distribution system. Various 
5 combinations of ink jet devices can be included in printer 
devices incorporated as part of the present invention. 
Australian Provisional Patent Applications relating to these ink 
jets which are specifically incorporated by cross reference. The 
serial numbers of respective corresponding US patent applications 
10 are also provided for the sake of convenience. 



Australian 

Provisional 

Number 


Filing Date 


i me 


Uo rateni/Jrateni 
Application and Filing Date 


PO8066 


15-Jul-97 


Image Creation Method and Apparatus 
(U01) 


6,227,652 i 
(July 10, 1998) \ 


PO8072 


15-Jul-97 


Image Creation Method and Apparatus 
(U02) 


6,213,588 
vJuiy iu, Lyyo) 


PO8040 


15-Jul-97 


Image Creation Method and Apparatus 

(^UUJ ) 


6,213,589 
(July 10, 1998) 


PO8071 


15-Jul-97 


Image Creation Method and Apparatus 
(IJ04) 


6,231,163 
(July 10, 1998) 


PO8047 


15-Jul-97 


Image Creation Method and Apparatus 
(U05) 


6,247,795 ' 
(July 10, 1998) ; 


PO8035 


15-Jul-97 


Image Creation Method and Apparatus 
(IJ06) 


6,394,581 
(July 10, 1998) 


PO8044 


15-Jul-97 


Image Creation Method and Apparatus 
(U07) 


6,244,691 

(July 10, 1998) I 


PO8063 


15-Jul-97 


Image Creation Method and Apparatus 
(IJ08) 


6,257,704 j 
(July 10, 1998) j 


PO8057 


15-Jul-97 


Image Creation Method and Apparatus 
(IJ09) 


6,416,168 ; 
(July 10, 1998) j 


PO8056 


15-Jul-97 


Image Creation Method and Apparatus 
(U10) 


6,220,694 ; 
(July 10, 1998) j 


PO8069 


15-Jul-97 


Image Creation Method and Apparatus 
(UH) 


6,257,705 j 
(July 10, 1998) ! 


PO8049 


15-Jul-97 


Image Creation Method and Apparatus 
(U12) 


6,247,794 \ 
(July 10, 1998) '• 
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PO8036 


15-Jul-97 


Image Creation Method and Apparatus 

/TT1 *5\ 


6,234,610 
(July 10, 1998) 


PO8048 


15-Jul-97 


Image Creation Method and Apparatus 

/TT1 A\ 

(1J14J 


6,247,793 
(July 10, 1998) 


PO8070 


15-M-97 


Image Creation Method and Apparatus 

fill ^\ 


6,264,306 
(July 10, 1998) 


PO8067 


15-M-97 


Image Creation Method and Apparatus 
nri &\ 

{U iO) 


6,241,342 
(July 10, 1998) 


PO8001 


15-Jul-97 


Image Creation Method and Apparatus 


6,247,792 
(July 10, 1998) 


PO8038 


15-Jul-97 


Image Creation Method and Apparatus 


6,264,307 
(July 10, 1998) 


PO8033 


15-Jul-97 


Image Creation Method and Apparatus 


6,254,220 
(July 10, 1998) 


PO8002 


15-M-97 


Image Creation Method and Apparatus 
(1JZUJ 


6,234,611 
(July 10, 1998) 


PO8068 


15-Jul-97 


Image Creation Method and Apparatus 
(U21) 


6,302,528 
(July 10, 1998) 


PO8062 


15-M-97 


Image Creation Method and Apparatus 
(U22) 


6,283,582 
(July 10, 1998) 


PO8034 


15-Jul-97 


Image Creation Method and Apparatus 
(D23) 


6,239,821 
(July 10, 1998) 


PO8039 


15-Jul-97 


Image Creation Method and Apparatus 
(D24) 


6,338,547 
(July 10, 1998) 


PO8041 


15-Jul-97 


Image Creation Method and Apparatus 
(U25) 


6,247,796 
(July 10, 1998) 


PO8004 


15-M-97 


Image Creation Method and Apparatus 
(U26) 


09/113,122 
(July 10, 1998) 


rUo037 


15-Jul-97 


Image Creation Method and Apparatus 
(U27) 


V, ~J J \J , U U J 

(July 10, 1998) 


PO8043 


15-M-97 


Image Creation Method and Apparatus 
(U28) 


6,362,843 
(July 10, 1998) 


PO8042 


15-Jul-97 


Image Creation Method and Apparatus 
(IJ29) 


6,293,653 
(July 10, 1998) 


PO8064 


15-Jul-97 


Image Creation Method and Apparatus . 
(IJ30) 


6,312,107 
(July 10, 1998) 


P09389 


23-Sep-97 


Image Creation Method and Apparatus 
(D31) 


6,227,653 
(July 10, 1998) 


P09391 


23-Sep-97 


Image Creation Method and Apparatus 
(U32) ^ 


6,234,609 
(July 10, 1998) 


PP0888 


12-Dec-97 


Image Creation Method and Apparatus 
(U33) 


6,238,040 
(July 10, 1998) 
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PP0891 


12-Dec-97 


Image Creation Method and Apparatus 

(LI 34) 


6,188,415 
(July 10, 1998) 


PP0890 


12-Dec-97 


Image Creation Method and Apparatus 
(U35) 


6,227,654 i 
(July 10, 1998) 


PP0873 


12-Dec-97 


Image Creation Method and Apparatus 
(U36) 


6,209,989 
(July 10, 1998) 


PP0993 


12-Dec-97 


Image Creation Method and Apparatus 
(JJ37) 


6,247,791 
(July 10, 1998) 


PP0890 


12-Dec-97 


Image Creation Method and Apparatus 
(U38) 


6, 336, 710 
(July 10, 1998) 


PP1398 


19-Jan-98 


An Image Creation Method and Apparatus 
(U39) 


6,217,153 
(July 10 1998) 


PP2592 


25-Mar-98 


An Image Creation Method and Apparatus 
(U40) 


6,416,167 
(July 10, 1998) 


PP2593 


25-Mar-98 


Image Creation Method and Apparatus 

SUA 1 "\ 

(D41) 


6,243,113 
(July 10, 1998) 


PP3991 


9-Jun-98 


Image Creation Method and Apparatus 
(XT42) 


6,283,581 
(July 10, 1998) 


PP3987 


9-Jun-98 


Image Creation Method and Apparatus 
(U43) 


6,247,790 
(July 10, 1998) 


PP3985 


9-Jun-98 


Image Creation Method and Apparatus 
(U44) 


6,260,953 
(July 10, 1998) 


PP3983 


9-Jun-98 


Image Creation Method and Apparatus 
(U45) 


6,267,469 
(July 10, 1998) 



Ink Jet Manufacturing 

5 Further, the present application may utilize advanced semiconductor 

fabrication techniques in the construction of large arrays of ink jet printers. 
Suitable manufacturing techniques are described in the following Australian 
provisional patent specifications incorporated here by cross-reference. The 
serial numbers of respective corresponding US patent applications are also 
10 provided for the sake of convenience. 



Australian 

Provisional 

Number 


Filing Date 


Title 


US Patent/Patent 
Application and Filing Date 


P07935 


15-Jul-97 


A Method of Manufacture of an Image Creation 
Apparatus (IJM01) 


6,224,780 
(July 10, 1998) 


P07936 


15-Jul-97 


A Method of Manufacture of an Image Creation 
Apparatus (UM02) 


6,235,212 
(July 10, 1998) 


P07937 


15-Jul-97 


A Method of Manufacture of an Image Creation 
Apparatus (DM03) 


6,280,643 
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(July 10, 1998) j 


PO8061 


15-Jul-97 


A Method of Manufacture of an Image Creation 

/vpparalUS ^JJ ivlUH ) 


6,284,147 
(July 10, 1998) 


PO8054 


lS-Jul-97 


A Method of Manufacture of an Image Creation 
Apparatus (DM05) 


6,214,244 
(July 10, 1998) 


PO8065 


15-Jul-97 


A Method of Manufacture of an Image Creation 
Apparatus (LJM06) 


6,071,750 
(July 10, 1998) 


PO8055 


15-Jul-97 

i. *J J Ul s 1 


A A/f f*t nO/i at lV^o-nn "fjjr^tiiiv* r\f ar\ Tm a rrp (~*rt*ati r\r*\ 
iviciuuvJ. VJ1 ivioilUlddUlC Ul all Ullage v^rcdiioii 

Apparatus (IJM07) 


0,ZO / ,7l/J 

(July 10, 1998) 


PO8053 


1 5-Jul-97 


A A/f f*t" Viori o "f A/f prill "Fa r»f 1 1 tv> r*"P an Tmarrp Prpatinn 
■tV 1V1CU1UU Ul lVlOllUiai' IU1 C Ul all lllldgC CdllUll 

Apparatus (IJM08) 


o,zz> 1 ,Zi*0 

(July 10, 1998) 


PO8078 


15-Jul-97 


A Iv/I n<"\/i i~\T A/Tumi iCt r*i~\ l ff* /^\t on Tmarrp C^-rr^n f\ r\r\ 
iviciiiuu ui ivi.cuiuxa.wiui c Ul all LUlagC V^lCallUIl 

Apparatus (IJM09) 


(July 10, 1998) 


P07933 


15-Jul-97 


A Method of Manufacture of an Image Creation 
Apparatus (DM 10) 


6,225,138 
(July 10, 1998) 


PO7950 


15-Jul-97 


A Method of Manufacture of an Image Creation 
Apparatus (DM1 1) 


6,241,904 
(July 10, 1998) 


P07949 


15-Jul-97 


A Method of Manufacture of an Image Creation 
Apparatus (DM12) 


6,299,786 
(July 10, 1998) 


PO8060 


15-Jul-97 


ivi^/iiiuu. ui ivicinu.iaLviu.lv; ui all Ullage V^lCallUll 

Apparatus (DM13) 


(July 10, 1998) 


PO8059 


15-Jul-97 


A ft/1 f^t n c\f\ nf IVflsinn T5ir*1niT"^ at on Tm ck ere* Ye* otmn 
±vit,lUUVJ. Ul IViailU-ldwLUl C Ul Oil UlldtiC V_/l CdllUll 

Apparatus (DM14) 


(July 10, 1998) 


PO8073 


15-Jul-97 


A Method of Manufacture of an Image Creation 
Apparatus (DM 1 5) 


6,190,931 
(July 10, 1998) 


PO8076 


15-Jul-97 


A Method of Manufacture of an Image Creation 
Apparatus (DM 1 6) 


6,248,249 
(July 10, 1998) 


PO8075 


15-Jul-97 


A Method of Manufacture of an Image Creation 
Apparatus (DM17) 


6,290,862 
(July 10, 1998) 


PO8079 




-r\. ivicmuu. ui iviaiiuiaciurc ui aii image i^reaiion 
Apparatus (DM18) 


(July 10, 1998) 


PO8050 


15-Jul-97 


A Method of Manufacture of an Image Creation 
Apparatus (DM19) 


09/113,116 
(July 10, 1998) 


PO8052 


15-Jul-97 


A Method of Manufacture of an Image Creation 
Apparatus (DM20) 


6,241,905 
(July 10, 1998) 


P07948 


15-Jul-97 


A Method of Manufacture of an Image Creation 
Apparatus (DM21) 


6,451,216 
(July 10, 1998) 


P07951 


15-Jul-97 


A Method of Manufacture of an Image Creation 
Apparatus (DM22) 


6,231,772 
(July 10, 1998) 


PO8074 


15-Jul-97 


A Method of Manufacture of an Image Creation 
Apparatus (DM23) 


6,274,056 
(July 10, 1998) 


P07941 


15-Jul-97 


A Method of Manufacture of an Image Creation 


6, 290, 861 
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Apparatus (IJM24) 


(July 10, 1998) j 


PO8077 


15-Jul-97 


A Method of Manufacture of an Image Creation 
/\pp<ird.iub ^uivix.? j 


6,248,248 
(July 10, 1998) 


PO8058 


15-Jul-97 


A Method of Manufacture of an Image Creation 
Apparatus ^uivizoj 


6,306, 671 
(July 10, 1998) 


PO8051 


15-Jul-97 


A Method of Manufacture of an linage Creation 
apparatus ^uiviz / ) 


6,331,258 
(July 10, 1998) 


PO8045 


15-Jul-97 


A Method of Manufacture of an Image Creation 
Apparatus ^uivizo j 


6,110,754 i 
(July 10, 1998) 


P07952 


15-Jul-97 


A Method of Manufacture of an Image Creation 
/Ypparatus ^uivizy j 


6,294, 101 
(July 10, 1998) 


PO8046 


15-Jul-97 


A Method of Manufacture of an Image Creation 
Apparatus (IJM30) 


6,416, 679 
(July 10, 1998) 


PO8503 


1 1 -Auff-97 


A A/fp"tl"i f^H o"P \/f 51 n 1 1 "F?ir*1n it"/^ r\f* sin Ttn rrp» f^f^otirkri 

-iV 1V± V/ L11AJU. Ul lVJ.CUlU.la,C lUlW Ul all 1111 a >iC V^lCa.LlUJ.1 

Apparatus (DM30a) 


(July 10, 1998) 


PO9390 


23-Seo-97 


•iV IVA^ IJJ.VJVJ. UI IVlCUi Ulav L Ul V vy 1. CU 1 Ullage v/i vdliUll 

Apparatus (IJM31) 


fs 9^4 70^ 
(July 10, 1998) 


P09392 


23-SeD-97 


A l\^ptlinH nf l^annfapriirp nf an Tmpof* f^ff^jatirvn 

l»lv Ul iTlCIHUlClW'tUl^ Ul CI.11 llll<lgt/ V-'l VdllUll 

Apparatus (IJM32) 


f\ 9^S 91 1 
(July 10, 1998) 


PP0889 


12-Dec-97 


A A/fethnH f>"f ^^flniifaptiir** of" an Ttnacf* ("Vi^jitinn 
x*. iviumuu ui lvioiiuiawiuiw VJ1 dii 1 1 1 1 ag v \_^iCdLlvjll 

Apparatus (IJM35) 


fS 9^S 91 1 

(July 10, 1998) 


PP0887 


12-Dec-97 


A Method of Manufacture of an Image Creation 
Apparatus (IJM36) 


6,264,850 
(July 10, 1998) 


PP0882 


12-Dec-97 


A Method of Manufacture of an Image Creation 
Apparatus (IJM37) 


6,258,284 
(July 10, 1998) 


PP0874 


12-Dec-97 


A Method of Manufacture of an Image Creation 
Apparatus (DM38) 


6,258,284 
(July 10, 1998) 


PP1396 


1 9-Jan-98 


IVIGIXIAJLI Ul IVldllUldL-lU-IC Ul all Ullage V^lCdllUH 

Apparatus (IJM39) 


D,iZO,OOo 

(July 10, 1998) 


PP9S91 


?S -Mar-OS 


/a. ivicliiuu ui ividiiuidciurc oi dii image v^reaiioii 
Apparatus (IJM41) 


f% 1 SO 497 
0,loU,H-Z/ 

(July 10, 1998) 


PP3989 


9-Jun-98 


A iviciiiuu. ul IvidllUldL-LUlC UI all Ullage V^lCaLlUIl 

Apparatus (IJM40) 


f\ 1 71 87^ 
0, 1 / 1 ,0 / D 

(July 10, 1998) 


PP3990 


9-Jun-98 


A Method of Manufacture of an Image Creation 
Apparatus (IJM42) 


6,267,904 j 
(July 10, 1998) 


PP3986 


9-Jun-98 


A Method of Manufacture of an Image Creation 
Apparatus (IJM43) 


6,245,247 


PP3984 


9-Jun-98 


A Method of Manufacture of an Image Creation 
Apparatus (LJM44) 


6,245,247 
(July 10, 1998) 


PP3982 


9-Jun-98 


A Method of Manufacture of an Image Creation 
Apparatus (DM45) 


6,231,148 
(July 10, 1998) 
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Fluid Supply 

Further, the present application may utilize an ink delivery system to 
the ink jet head. Delivery systems relating to the supply of ink to a series of 
ink jet nozzles are described in the following Australian provisional patent 
5 specifications, the disclosure of which are hereby incorporated by cross- 
reference. The serial numbers of respective corresponding US patent 
applications are also provided for the sake of convenience. 



Australian 

Provisional 

Number 


Filing Date 


Title 


US Patent/Patent Application 
and Filing Date 


PO8003 


15-Jul-97 


Supply Method and Apparatus (Fl) 


6,350,023 
(July 10, 1998) 


PO8005 


15-Jul-97 


Supply Method and Apparatus (F2) 


6,318,849 
(July 10, 1998) 


PO9404 


23-Sep-97 


A Device and Method (F3) 


09/113,101 
(July 10, 1998) 



MEMS Technology 

10 Further, the present application may utilize advanced semiconductor 

microelectromechanical techniques in the construction of large arrays of ink 
jet printers. Suitable microelectromechanical techniques are described in the 
following Australian provisional patent specifications incorporated here by 
cross-reference. The serial numbers of respective corresponding US patent 

15 applications are also provided for the sake of convenience. 



Australian 

Provisional 

Number 


Filing Date 


Title 


US Patent/Patent Application 
and Filing Date 


P07943 


15-Jul-97 


A device (MEMS01) 




PO8006 


15-Jul-97 


A device (MEMS02) 


6,087,638 
(July 10, 1998) 


PO8007 


15-Jul-97 


A device (MEMS03) 


09/113,093 
(July 10, 1998) 


PO8008 


15-M-97 


A device (MEMS04) 


6,340,222 
(July 10, 1998) 


PO8010 


15-Jul-97 


A device (MEMS05) 


6,041,600 
(July 10, 1998) 


PO8011 


15-Jul-97 


A device (MEMS06) 


6,299,300 
(July 10, 1998) 


P07947 


15-Jul-97 


A device (MEMS07) 


6,067,797 
(July 10, 1998) 


P07945 


15-Jul-97 


A device (MEMS08) 


09/113,081 
(July 10, 1998) 
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P07944 


15-Jul-97 


A device (MEMS09) 


6,286,935 1 
(July 10, 1998) 


P07946 


15-Jul-97 


A device (MEMS 10) 


6,044,646 

(July 10, 1998) | 


P09393 


23-Sep-97 


A Device and Method (MEMS1 1) 


09/113,065 

(July 10, 1998) 1 


PP0875 


12-Dec-97 


A Device (MEMS 12) 


09/113,078 
(July 10, 1998) 


PP0894 


12-Dec-97 


A Device and Method (MEMS 13) 


09/113,075 

(July 10, 1998) | 



ART10US 



-44- 



IR Technologies 

Further, the present application may include the utilization of a 
disposable camera system such as those described in the following Australian 
provisional patent specifications incorporated here by cross-reference. The 
5 serial numbers of respective corresponding US patent applications are also 
provided for the sake of convenience. 



Australian 

Provisional 

Number 


Filing Date 


Title 


US Patent/Patent Application 
and Filing Date 


PP0895 


12-Dec-97 


An Image Creation Method and 
Apparatus (IR01) 


6,231,148 ! 
(July 10, 1998) 


PP0870 


12-Dec-97 


A Device and Method (IR02) 


09/113,106 
(July 10, 1998) 


PP0869 


12-Dec-97 


A Device and Method (IR04) 


6,293,658 
rjulv 10 19981 


PP0887 


l2-Dec-97 


Image Creation Method and Apparatus 
(IR05) 


09/113,104 
(July 10, 1998) 


PP0885 


12-Dec-97 


An Image Production System (IR06) 


6,238,033 
(July 10, 1998) 


PP0884 


12-Dec-97 


Image Creation Method and Apparatus 
(IR10) 


6,312,070 
(July 10, 1998) 


PP0886 


l2-Dec-97 


Image Creation Method and Apparatus 
(IR12) 


6,238,111 
(July 10, 1998) 


PP0871 


12-Dec-97 


A Device and Method (IR13) 


09/113,086 
(July 10, 1998) 


PP0876 


12-Dec-97 


An Image Processing Method and 
Apparatus (IR14) 


09/113,094 
(July 10, 1998) 


PP0877 


12-Dec-97 


A Device and Method (IR16) 


6,378,970 
(July 10, 1998) 


PP0878 


12-Dec-97 


A Device and Method (IR17) 


6,196,739 
(July 10, 1998) 


PP0879 


12-Dec-97 


A Device and Method (IR1 8) 


09/112,774 
(July 10, 1998) 


PP0883 


12-Dec-97 


A Device and Method (IR19) 


6,270,182 
(July 10, 1998) 


PP0880 


12-Dec-97 


A Device and Method (IR20) 


6,152,619 
(July 10, 1998) 


PP0881 


12-Dec-97 


A Device and Method (IR21) 


09/113,092 
(July 10, 1998) 
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DotCard Technologies 

Further, the present application may include the utilization of a data 
distribution system such as that described in the following Australian 
provisional patent specifications incorporated here by cross-reference. The 
serial numbers of respective corresponding US patent applications are also 
provided for the sake of convenience. 



Australian 

Provisional 

Number 


Filing Date 


Title 


US Patent/Patent Application 
and Filing Date 


PP2370 


16-Mar-98 


Data Processing Method and 
Apparatus (DotOl) 


09/112,781 
(July 10, 1998) 


PP2371 


16-Mar-98 


Data Processing Method and 
Apparatus (Dot02) 


09/113,052 
(July 10, 1998) 



Artcam Technologies 

Further, the present application may include the utilization of camera 
and data processing techniques such as an Artcam type device as described in 
the following Australian provisional patent specifications incorporated here by 
cross-reference. The serial numbers of respective corresponding US patent 
applications are also provided for the sake of convenience. 



Australian 

Provisional 

Number 


Filing Date 


Title 


US Patent/Patent Application 
and Filing Date 


P07991 


15-Jul-97 


Image Processing Method and Apparatus 
(ART01) 


09/113,060 
(July 10, 1998) 


P07988 


15-Jul-97 


Image Processing Method and Apparatus 
(ART02) 


6,476,863 
(July 10, 1998) 


P07993 


1.5-Jul-97 


Image Processing Method and Apparatus 
(ART03) 


09/113,073 
(July 10, 1998) 


P09395 


23-Sep-97 


Data Processing Method and Apparatus 
(ART04) 


6,322,181 
(July 10, 1998) 


PO8017 


15-Jul-97 


Image Processing Method and Apparatus 
(ART06) 


09/112,747 
(July 10, 1998) 


PO8014 


15-Jul-97 


Media Device (ART07) 


6,227,648 
(July 10, 1998) 


PO8025 


15-Jul-97 


Image Processing Method and Apparatus 
(ART08) 


09/112,750 
(July 10, 1998) 


PO8032 


15-Jul-97 


Image Processing Method and Apparatus 
(ART09) 


09/112,746 
(July 10, 1998) 


P07999 


15-Jul-97 


Image Processing Method and Apparatus 
(ART 10) 


09/112,743 
(July 10, 1998) 
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P07998 


15-Jul-97 


Image Processing Method and Apparatus 
(ART11) 


09/112,742 


PO8031 


15-Jul-97 


Image Processing Method and Apparatus 
(ART 12) 


09/112,741 
(July 10, 1998) 


PO8030 


15-Jul-97 


Media Device (ART13) 


6,196,541 
(July 10, 1998) 


P07997 


15-Jul-97 


Media Device (ART 15) 


6,195,150 
(July 10, 1998) 


P07979 


15-Jul-97 


Media Device (ART 16) 


6,362,868 
(July 10, 1998) 


PO8015 


15-Jul-97 


Media Device (ART 17) 


09/112,738 
(July 10, 1998) 


P07978 


15-Jul-97 


Media Device (ART 18) 


09/113,067 
(July 10, 1998) 


F079o2 


15-Jul-97 


Data Processing Method and Apparatus 
(ART 19) 


vj / " ~J -L. f \J \J J 

(July 10, 1998) 


P07989 


15-Jul-97 


Data Processing Method and Apparatus 
(ART20) 


6,362,869 
(July 10, 1998) 


PO8019 


15-Jul-97 


Media Processing Method and Apparatus 
(ART21) 


6,472, 052 
(July 10, 1998) 


PO7980 


15-Jul-97 


Image Processing Method and Apparatus 
(ART22) 


6,356,715 

fTnlv 1 ft 1 005^ 


PO8018 


15-Jul-97 


Image Processing Method and Apparatus 
(ART24) 


09/112,777 
(July 10, 1998) 


P07938 


15-Jul-97 


Image Processing Method and Apparatus 
(ART25) 


09/113,224 
fJulv 10 1998"i 


PO8016 


15-Jul-97 


Image Processing Method and Apparatus 
(ART26) 


6,366,693 
fJulv 10 1998") 


PO8024 


15-Jul-97 


Image Processing Method and Apparatus 
(ART27) 


6, 329, 990 
(July 10, 1998) 


PO7940 


15-Jul-97 


Data Processing Method and Apparatus 
(AK128) 


09/113,072 
(July 10, 1998) 


P07939 


15-M-97 


Data Processing Method and Apparatus 
(AKI29) 


09/112,785 
(July 10, 1998) 


PO8501 


ll-Aug-97 | 


(ART30) 


6 1 XI 500 
(July 10, 1998) 


PO8500 


ll-Aug-97 


Image Processing Method and Apparatus 
(ART31) 


09/112,796 
(July 10, 1998) 


P07987 


15-Jul-97 


Data Processing Method and Apparatus 
(ART32) 


09/113,071 
(July 10, 1998) 


PO8022 


15-Jul-97 


Image Processing Method and Apparatus 


6,398,328 
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(ART33) 


(July 10, 1998) 


P08497 


ll-Aug-97 


Image Processing Method and Apparatus 
(ART34) 


09/113,090 
(July 10, 1998) 


PO8020 


15-Jul-97 


Data Processing Method and Apparatus 
CART38} 


6,431,704 


PO8023 


15-Jul-97 


Data Processing Method and Apparatus 

( APT^CTl 
^jtVXv 1 j ¥ J 


09/113,222 
(July 10, 1998) 


PO8504 


1 l-Aug-97 


Image Processing Method and Apparatus 

^/ViV 1 *+Z ) 


09/112,786 
(July 10, 1998) 


PO8000 


15-Jul-97 


Data Processing Method and Apparatus 
(ART43) 


6,415,054 
(July 10, 1998) 


P07977 


15-M-97 


Data Processing Method and Apparatus 
(ART44) 


09/112,782 

(July 10, 1998) | 


P07934 


15-Jul-97 


Data Processing Method and Apparatus 
(ART45) 


09/113,056 
(July 10, 1998) 


PO7990 


15-Jul-97 


Data Processing Method and Apparatus 

V/Ylv 1 ^-0 ) 


09/113,059 
(July 10, 1998) 


P08499 


ll-Aug-97 


Image Processing Method and Apparatus 
(ART47) 


6,486,886 

(July 10, 1998) ; 


PO8502 


ll-Aug-97 


Image Processing Method and Apparatus 
(ART48) 


6, 381, 361 

\ U KA. a. y -L V , JL Zf J o / 


P07981 


15-Jul-97 


Data Processing Method and Apparatus 
(ART50) 


6,317,192 
(July 10, 1998) 


P07986 


15-Jul-97 


Data Processing Method and Apparatus 
(ART51) 


09/113,057 
(July 10, 1998) 


P079R"* 

JT Ks / 70J 




udid. rTocessing ivicinou. ana /\pparaius 
(ART52) 


no/i 1 1 n^A 
\jy/ 1 1 -3,u->*t 

(July 10, 1998) 


PO8026 


15-Jul-97 


Image Processing Method and Apparatus 
(ART53) 


09/112,752 
(July 10, 1998) 


PO8027 


15-Jul-97 


Image Processing Method and Apparatus 
(ART54) 


09/112,759 
(July 10, 1998) 


PO8028 


15-Jul-97 


Image Processing Method and Apparatus 

s a -w^ m ^ a^- "V 

(ART56) 


09/112,757 
(July 10, 1998) 


P09394 


23-Sep-97 


Image Processing Method and Apparatus 
(ART57) 


6, 357, 135 
(July 10, 1998) 


P09396 


23-Sep-97 


Data Processing Method and Apparatus 
(ARTS 8) 


09/113,107 
(July 10, 1998) 


P09397 


23-Sep-97 


Data Processing Method and Apparatus 
(ART59) 


6,271,931 
(July 10, 1998) 


P09398 


23-Sep-97 


Data Processing Method and Apparatus 
(ART60) 


6,353,772 
(July 10, 1998) 
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P09399 


23-SeD-97 


Data Procp<5^ino' A/fpthoH anH Arvnarjitii^ 
(ART61) 


6 1 06 1 47 
(July 10, 1998) 


PO9400 


23-SeD-97 


Data Proces^inc* Method anH AnnaratiiQ 

(ART62) 


09/112 790 
(July 10, 1998) 


PO9401 


23-SeD-97 


Data Proce^int* A/fpfhnH anH AnnaratiiQ 

(ART63) 


(July 10, 1998) 


PO9402 


23-Seo-97 


Data Prof*e^^iri<T lVfpthnH anH Annaratnc 

(ART64) 


0Q/1 1 1 788 
(July 10, 1998) 


PO9403 


23-Sep-97 


Data Processing Method and Apparatus 
(ART65) 


6,305,770 
(July 10, 1998) 


PO9405 


23-Sep-97 


Data Processing Method and Apparatus 
(ART66) 


6,289,262 
(July 10, 1998) 


PP0959 


16-Dec-97 


A Data Processing Method 
and Apparatus (ART68) 


6,315,200 
(July 10, 1998) 


PP1397 


19-Jan-98 


A Media Device (ART6 9) 


6,217,165 
(July 10, 1998) 



ART10US 



